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(57) Abstract 

PROBLEM TO BE SOLVED: To enhance comfort and 
safety sense of a driver when he appOes brake by 
means of a vehicle braking device having at least 
one return pump. 

SOLUTION: In a vehicle braking device with at least 
one return pump for increasing brake pressure, the 
return pump, a suction valve located on the 
upstream side of the return pump and/or a switching 
valve located on the downstream side of the return 
pump are operated as a function of brake 
instruction, and the return pump, the suction valve 
and/or the switching valve are so operated that 
relationship between brake instruction and brake 
pressure is hysteresis. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A car brake gear has at least one return pump (25,125) for raising the brake pressure force (PRZ1, PRZ2). In 
this case, the change-over valve (US VI, USV2) arranged at the downstream of the suction valve (AS VI, ASV2) 
arranged at the upstream of a return pump (25,125) and a return pump (25,125) and/or a return pump (25,125) In the 
actuation approach of said car brake gear operated as a function of a brake instruction (BB) A return pump (25,125), a 
suction valve (ASV1, ASV2), and/or a change-over valve (US VI, USV2) The actuation approach of the car brake gear 
characterized by being operated so that the relation between a brake instruction (BB) and the brake pressure force 
(PRZ1, PRZ2) may be a hysteresis-like. 

[Claim 2] The approach of claim 1 characterized by operating a return pump (25,125) so that the relation between a 
brake instruction (BB) and the brake pressure force (PRZ1, PRZ2) may be a hysteresis-like. 

[Claim 3] The approach of claims 1 or 2 characterized by operating a suction valve (ASV1, ASV2) so that the relation 
between a brake instruction (BB) and the brake pressure force (PRZ1, PRZ2) may be a hysteresis-like. 
[Claim 4] Claim 1 characterized by operating a change-over valve (US VI, USV2) so that the relation between a brake 
instruction (BB) and the brake pressure force (PRZ1, PRZ2) may be a hysteresis-like thru/or one approach of 3. 
[Claim 5] Claim 1 characterized by the master-cylinder-pressure force (PHZ) being a brake instruction (BB) in the 
approach of claim 1 which has a master brake cylinder (15) for adjusting the master-cylinder-pressure force (PHZ) in 
which a car brake gear acts on the brake pressure force (PRZ1, PRZ2) thru/or either of 4 thru/or one approach of 4. 
[Claim 6] Claim 1 characterized by the location (SPED) of a brake pedal (40) being a brake instruction (BB) in the 
approach of claim 1 in which a car brake gear has a brake pedal (40) for adjusting the brake pressure force (PRZ1, 
PRZ2) thru/or either of 4 thru/or one approach of 4. 

[Claim 7] The relation between a brake instruction (BB) in case a brake instruction (BB) increases, and the brake 
pressure force (PRZ1, PRZ2) So that it may differ from the relation between a brake instruction (BB) in case brake 
instructions (BB) decrease in number, and the brake pressure force (PRZ1, PRZ2) Claim 1 characterized by operating a 
return pump (25,125), a suction valve (ASV1, ASV2), and/or a change-over valve (USV1, USV2) thru/or one approach 
of 6. 

[Claim 8] Claim 1 characterized by operating a return pump (25,125), a suction valve (AS VI, ASV2), and a change- 
over valve (US VI, USV2) so that the rise of the brake pressure force (PRZ1, PRZ2) in case a brake instruction (BB) 
increases may become smaller than the fall of the brake pressure force (PRZ1, PRZ2) in case brake instructions (BB) 
decrease in number thru/or one approach of 7. 

[Claim 9] In order to raise the brake pressure force (PRZ1, PRZ2) as a function of a brake instruction (BB) especially by 
the approach according to claim 1 to 8, At least one return pump (25,125), In the car brake gear which has the change- 
over valve (US VI, USV2) arranged at the downstream of die suction valve (AS VI, ASV2) arranged at the upstream of 
a return pump (25,125), and/or a return pump (25,125) a car brake gear So that the relation between a brake instruction 
(BB) and the brake pressure force (PRZ1, PRZ2) may be a hysteresis-like The car brake gear characterized by having 
the hysteresis block for operating a return pump (25,125), a suction valve (ASV1, ASV2), and/or a change-over valve 
(USV1,USV2). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing especially about a hydraulic car brake gear by which the change-over 
valve arranged at the downstream of the suction valve and return pump with which a car brake gear has at least one 
return pump for raising the brake pressure force, and is arranged in this case at the upstream of a return pump and a 
return pump is operated as a function of a brake instruction. Furthermore, this invention relates to the actuation 
approach of such a car brake gear. 
[0002] 

[Description of the Prior Art] The German patent public presentation No. 19501 760 is indicating such a car brake gear. 
[0003] 

[Problem(s) to be Solved by the Invention] It is the technical problem of this invention to raise the amenity feeling 

thru/or safety feeling of a driver at the time of brake actuation to such a car brake gear. 

[0004] 

[Means for Solving the Problem] This invention, by the written approach, this technical problem is a publication, 
especially is solved [ at claim 1 ] by the hydraulic car brake gear at claim 9 which has at least one return pump for 
raising the brake pressure force a list. In this case, as a function of a brake instruction, the change-over valve arranged at 
the downstream of the suction valve arranged at the upstream of a return pump and a return pump and/or a return pump 
is operated so that a return pump, a suction valve, and/or a change-over valve may be [ the relation between a brake 
instruction and the brake pressure force ] hystereses-like. 

[0005] In this case, especially accommodation of a return pump [ as / whose relation between a brake instruction and the 
brake pressure force is a hysteresis-like ], a suction valve, and/or a change-over valve is performed by operating a return 
pump, a suction valve, and/or a change-over valve so that the relation between a brake instruction in case a brake 
instruction increases, and the brake pressure force may differ from the relation between a brake instruction in case brake 
instructions decrease in number, and the brake pressure force. 

[0006] In the advantageous embodiment of this invention, a return pump is operated so that the relation between a brake 
instruction and the brake pressure force may be a hysteresis-like. In other advantageous embodiments of this invention, 
especially, further, a suction valve is operated so that the relation between a brake instruction and the brake pressure 
force may be a hysteresis-like. 

[0007] In other advantageous embodiments of this invention, especially, further, a change-over valve is operated so that 
the relation between a brake instruction and the brake pressure force may be a hysteresis-like. In other advantageous 
embodiments of this invention, it has a master brake cylinder for adjusting the master-cylinder-pressure force in which a 
car brake gear acts on the brake pressure force, and the master-cylinder-pressure force is a brake instruction in this case. 
[0008] In other advantageous embodiments of this invention, a car brake gear has a brake pedal for adjusting the brake 
pressure force, and the location of a brake pedal is a brake instruction in this case. 

[0009] In other advantageous embodiments of this invention, a return pump, a suction valve, and a change-over valve 
are operated so that the rise of the brake pressure force in case a brake instruction increases may become smaller than 
the fall of the brake pressure force in case brake instructions decrease in number. That is, it is desirable that the brake 
pressure force R/C is smaller than a brake pressure force decreasing rate. 

[0010] In other advantageous embodiments of this invention, the hysteresis of a negative pressure type brake-force 
amplifying device is simulated by hysteresis-like relation. The example over a negative pressure type brake- force 
amplifying device (it is also called a vacuum type brake-force amplifying device) is books "an automobile technical 
handbook", and Bosch and ISBN. It is indicated by the page 623 in -5 or 3-540-62219 1995. 
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[001 1] Other advantages and details are clear from explanation of the following related with an embodiment. 
[0012] 

[Embodiment of the Invention] Drawing 1 shows the hydraulic car brake gear essentially indicated by the German 
patent public presentation No. 19501760, and the wheel-brake cylinder is attached to each wheel of a car in this case. 
The wheel-brake cylinder of a left rear wheel is shown by the sign 10, the wheel-brake cylinder of a right rear wheel is 
shown by the sign 11, and the wheel-brake cylinder of a forward left wheel is shown by the sign 12, and the wheel- 
brake cylinder of a forward right wheel is shown by the sign 13. These wheel-brake cylinder 10 thru/or 13 is combined 
with outlet valves AVHL, AVHR, and AWL and an AWR list with inlet valves EVHL, EVHR, and EVVL and 
EWR, respectively. The outlet valve of attachment in the wheel-brake cylinder 10 is shown by AVHL, the outlet valve 
of attachment in the wheel-brake cylinder 1 1 is shown by AVHR, and the outlet valve of attachment in the wheel-brake 
cylinder 12 is shown by AWL, and the attached outlet valve is shown to the wheel-brake cylinder 13 by AWR. The 
inlet valve of attachment in the wheel-brake cylinder 10 is shown by EVHL, the inlet valve of attachment in the wheel- 
brake cylinder 1 1 is shown by EVHR, and the inlet valve of attachment in the wheel-brake cylinder 12 is shown by 
EWL, and the attached inlet valve is shown to the wheel-brake cylinder 13 by EWR. 

[0013] In the activity location which can shift by excitation, outlet valves AVHL and AVHR returned the wheel-brake 
cylinder through the check valve 20, and have combined it with the pump 25. In the activity location which can shift by 
excitation, outlet valves AWL and AWR returned the wheel-brake cylinder through the check valve 120, and have 
combined it with the pump 125. In that basic location that is not excited, an outlet valve intercepts this association. It 
returns with outlet valves AVHL and AVHR, and the low voltage pressure accumulator 30 is connected into joint piping 
between pumps 25. It returns with outlet valves AWL and AWR, and the low voltage pressure accumulator 130 is 
connected into joint piping between pumps 125. 

[0014] Inlet valves EVHL and EVHR enable a flow by which it is not blocked between the change-over valves 
indicated to be wheel-brake cylinders by USV2 in the basic location which is not excited. Inlet valves EVVL and EWR 
enable a flow by which it is not blocked between the change-over valves indicated to be wheel-brake cylinders by USV1 
in the basic location which is not excited. In the activity location which can shift by excitation, inlet valves EVHL, 
EVHR, and EVVL and EWR intercept this flow. The suction valve ASV and the change-over valve US VI are attached 
to two wheel-brake cylinders 12 and 13. The suction valve ASV2 and the change-over valve USV2 are attached to two 
wheel-brake cylinders 10 and 11. Especially, about drive slipping control (ASR) or transit dynamic characteristics 
control (FDR), these valves are used in order to supply a brake supply pressure. The detail of drive slipping control or 
transit dynamic characteristics control is reference "transit dynamic characteristics control of FDR-Bosch" A. van. It is 
lucidly indicated by the collaboration of Zanten, R.Erhardt, and G.Pfaff, the ATZ automobile technical magazine 96 
(1994) November issue, and the page 674-689. 

[0015] The change-over valve USV2 is arranged between inlet valves EVHL and EVHR and the master brake cylinder 
15. The change-over valve US VI is arranged between inlet valves EWL and EWR and the master brake cylinder 15. 
Change-over valves US VI and USV2 are wide opened in the basic location which is not excited. Suction valves ASV1 
and ASV2 are intercepted in the basic location which is not excited. A suction valve ASV1 is returned with the master 
brake cylinder 1 5, and is arranged between the intake side end connections of a pump 125, therefore is combined with 
outlet valves AWL and AWR. A suction valve ASV2 is returned with the master brake cylinder 1 5, and is arranged 
between the intake side end connections of a pump 25, therefore is combined with outlet valves AVHL and AVHR. 
[0016] The check valve which has the flow direction which goes to inlet valves EVHL and EVHR in a change-over 
valve USV2 is arranged at juxtaposition. The check valve which has the flow direction which goes to inlet valves EVVL 
and EWR in a change-over valve US VI is arranged at juxtaposition. 

[0017] The shock absorber 35 is arranged between the pressure side outlet of the return pump 25, and the change-over 
valve USV2. Moreover, the shock absorber 135 is arranged between the pressure side outlet of the return pump 125, and 
the change-over valve US VI . 

[0018] A sensor 60 is arranged within the limits of a brake pedal 40, and a sensor 60 supplies the signal SPED which 
shows the hope of a driver. In the alternative mode to arrangement of a sensor 60, the sensor 70 is arranged in piping 
between the master brake cylinder 15 and a change-over valve USV2. A sensor 70 may be arranged in piping between 
the master brake cylinder 15 and a change-over valve US VI. This sensor 70 supplies the signal PHZ showing the 
pressure in a master brake cylinder (master brake cylinder pressure). It may be designed so that not only the sensor 60 
but the sensor 70 may be used. 

[0019] Furthermore, other sensors 80 and 85 may be formed. A sensor 80 supplies the signal PRZ1 which is arranged in 
piping between an outlet valve AVHR and an inlet valve EVHR, and the wheel-brake cylinder 11, and shows the 
pressure in a wheel-brake cylinder (brake pressure force). A sensor 85 supplies the signal PRZ2 which is arranged in 
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piping between an outlet valve AWL and an inlet valve EWL, and the wheel-brake cylinder 12, and shows the 
pressure in a wheel-brake cylinder (brake pressure force). 

[0020] In normal operation, a solenoid valve exists in the basic location which is not excited. When a driver operates a 
brake pedal 40, brake fluid passes through the inside of a change-over valve USV2 thru/or US VI and inlet valves 
EVHL, EVHR, or EWL, and EWR, and flows in each wheel-brake cylinder 10 and 1 1 thru/or 12, and 13. When the 
lock inclination of one wheel is detected, the corresponding inlet valves EVHL, EVHR, or EWL and EWR shift to the 
cutoff location, and the correspondence outlet valves AVHL, AVHR, or AWL and AWR shift to an activity location. 
In this location, brake fluid is attracted by the return pump from this wheel-brake cylinder. 
[0021] In ASR operation, suction valves AS VI and ASV2 and change-over valves US VI and USV2 shift to those 
activity locations, and a return pump operates. Thereby, as long as an inlet valve and an outlet valve exist in those basic 
locations, the pressure in the wheel-brake cylinders 10, 1 1, and 12 and 13 rises. 

[0022] When inlet valves EVHL, EVHR, and EWL, EWR and outlet valves AVHL, AVHR, and AWL, and AWR 
exist in those basic locations, the pressure in the wheel-brake cylinders 10, 1 1, and 12 and 13 rises. When an inlet valve 
is in the activity location and an outlet valve exists in the center valve position, the pressure in the wheel-brake cylinders 
10, 1 1, and 12 and 13 is held at constant value. When outlet valves AVHL, AVHR, and AWL, AWR and inlet valves 
EVHL, EVHR, and EWL, and EWR exist in those activity locations, the pressure in the wheel-brake cylinders 10, 1 1, 
and 12 and 13 declines. <BR> [0023] It may be designed so that the master brake cylinder 15 may have a negative 
pressure type brake-force amplifying device. In the advantageous embodiment of this invention, outlet valves AVHL, 
AVHR, and AWL and AWR are used for coincidence in hysteresis-like accommodation of the brake pressure force. 
In this case, although the brake force in the low brake range is essentially the function of a brake-pedal location in the 
especially advantageous embodiment of this invention, outlet valves AVHL, AVHR, and AWL and AWR are 
operated so that regardless of the force in which a brake pedal is stepped on. 

[0024] In drawing 2 , the control unit is shown by the sign 200 and a control unit 200 outputs the actuation signal for 
operating inlet valves EVHL, EVHR, and EWL, EWR, outlet valves AVHL, AVHR, and AWL, AWR, the return 
pump 25 or 125, change-over valves US VI and USV2, and suction valves ASV1 and ASV2 for the signal of sensors 70, 
80, and 85, for example as a function of the hope of a driver from reception and these signals. The sensor 60 may be 
combined with the control unit 200 instead of the sensor 70. In this case, a control unit 200 receives measured value 
SPED instead of measured value PHZ. It may be designed as the control unit 200 is combined not only with the sensor 
60 but with the sensor 70 again. 

[0025] The hysteresis characteristic is formed on the control unit 200 with a brake instruction so that the return pumps 
25 and 125, suction valves ASV1 and ASV2, and/or change-over valves USV1 and USV2 may be operated, so that the 
relation between a brake instruction and the brake pressure force PRZ1 and PRZ2 may be a hysteresis-like. In this case, 
a brake instruction is either of the master-cylinder-pressure force PHZ determined by the value SPED determined by the 
sensor 60, or the sensor 70. Here, it is understood that the relation between a brake instruction in case a brake instruction 
increases, and the brake pressure force PRZ1 and PRZ2 differs from the relation between a brake instruction in case 
brake instructions decrease in number, and the brake pressure force PRZ1 and PRZ2 especially with hysteresis-like 
relation. 

[0026] Drawing 3 shows an example of such a hysteresis characteristic. Here, the wheel-brake cylinders 10, 1 1, and 12, 
the pressure PRZ1 in 13 (brake pressure force), or PRZ2 is graduation ******** to the brake instruction BB. The brake 
instruction BB may be a value PHZ, or may be a value SPED. When the brake pressure force PRZ1 thru/or PRZ2 go up, 
this rise is performed by the straight line 53 using straight-line type PRZ1=MV-BB thru/or PRZ2=MV-BB. When the 
brake pressure force PRZ1 thru/or PRZ2 fall, the fall of the brake pressure force PRZ1 thru/or PRZ2 is performed by the 
straight line 52 using straight-line type PRZ1=MR-BB thru/or PRZ2=MR-BB. When the brake instruction BB changes 
among both straight lines 52 and 53, the brake pressure force PRZ1 thru/or PRZ2 are still fixed (a segment 54 and 55 
reference). 

[0027] Drawin g 4 shows the alternative hysteresis characteristic which can be formed on a control unit 200. The 
hysteresis characteristic shown in drawin g 4 differs from the hysteresis characteristic shown in drawin g 3 in that the 
segments 54 and 55 of the fixed brake pressure force are replaced by the segments 56 and 57 which have the brake 
pressure force PRZ1 thru/or PRZ2, and the relation that rises slightly between the brake instructions BB. 
[0028] Drawjng_5 shows other alternative hysteresis characteristics which can be formed on a control unit 200. In this 
hysteresis characteristic, straight lines 52 and 53 are replaced by functions 58 and 59. Furthermore, it is formed so that 
the transitional zone may have a radius of circle. Especially this hysteresis characteristic is suitable for control of the 
brake pressure force PRZ1 thru/or PRZ2. In brake actuation, such a hysteresis characteristic offers good safety feeling 
thru/or amenity feeling especially to a driver. 
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[0029] Drawi ng 6 shows the flow chart to the example of accommodation of the brake pressure force using the 
hysteresis characteristic shown in drawin g 3 . Such a flow chart is performed on the control unit 200 of drawing 2 in this 
example of an embodiment. Program flow is started from the initialization step 300, and threshold HV is set equally to 0 
in the initialization step 300. Following the initialization step 300, in the initialization step 301, threshold HR is equal to 
Maximum MAX, and the initialization step 301 is set. Maximum MAX corresponds to the maximum possible brake 
pressure force PRZ1 thru/or PRZ2. 

[0030] Step 302 follows the initialization step 301. In step 302, the master brake cylinder pressure PHZ corresponds to 
the brake instruction BB in the embodiment which the value PHZ over the pressure in the master brake cylinder 15 
determined by the sensor 70 is read, namely, is shown in drawing 6 . Inspecting whether whether it having asked 
following it and being over the value predetermined [ 310 ] in actuation of a brake pedal 40 and PHZ<S1 are 
materialized any longer, SI is a threshold here. When PHZ<S1 is materialized, a program returns to step 302. In the 
next program passage, the value of the pressure signal PHZ is measured anew, and inquiry 310 is performed anew. In 
step 302, it is desirable that the master-cylinder-pressure force PHZ is measured with sweep spacing smaller than 1 ms. 
Step 302 corresponds to the inquiry 3 10 in drawing 3 of the German patent public presentation No. 19501 760. 
[0031] When it asks that the master-cylinder-pressure force PHZ is larger than a threshold SI, or equal and 310 detects, 
the change rate PA of the master-cylinder-pressure force PHZ is determined [ in / in step 320 / step 320 ] following it. 
For this reason, the division of the change deltaPHZ of the master-cylinder-pressure force is done by time amount 
progress deltat from the last pressure survey. Step 320 is equivalent to step 320 in drawin g 3 of the German patent 
public presentation No. 19501760. 

[0032] It asks following it and 330 inspects whether the absolute value of the change rate PA of the master-cylinder- 
pressure force is larger than the 2nd threshold S2. When this inquiry is negation, step 340 is performed, and step 340 is 
equivalent to step 340 in drawing 3 of the German patent public presentation No. 19501760. In step 340, actuation of 
outlet valves ASV1 and ASV2 thru/or change-over valves USV1 and USV2 is performed by the return pump 25,125 
and the case, and, thereby, the brake pressure force PRZ1 thru/or PRZ2 are held uniformly. Inquiry 330 corresponds to 
the inquiry 330 in drawin g 3 of the German patent public presentation No. 19501760. 

[0033] On the other hand, when it asks that the absolute value of the change rate PA is larger than a threshold S2 and 
330 detects, inquiry 350 is performed and inquiry 350 corresponds to the inquiry 350 in drawing 3 of the German patent 
public presentation No. 19501760. Inquiry 350 detects whether a change rate is larger than 0 or small. When rate of 
change PA is not larger than 0, an inquiry whether the master-cylinder-pressure force PHZ is smaller than threshold HR 
continues. When this inquiry is negation, step 340 continues. On the other hand, when the master-cylinder-pressure 
force PHZ is smaller than threshold HR, step 353 continues and threshold HV is calculated by following relation HV= 
(MR/MV) and PHZ in step 353. 

[0034] Step 360 follows step 353. In step 360, actuation of outlet valves ASV1 and ASV2 thru/or change-over valves 
US VI and USV2 is performed by the return pump 25,125 and the case, and, thereby, the brake pressure force PRZ1 
thru/or PRZ2 reduce only a predetermined absolute value. In this example, step 360 is equivalent to step 360 in drawin g 
3 of the German patent public presentation No. 19501760. 

[0035] When pressure variation PA is larger than 0, the inquiry 352 whether the master-cylinder-pressure force PHZ is 
larger than threshold HV continues. When this is negation, step 340 continues. On the other hand, when the master- 
cylinder-pressure force PHZ is larger than threshold HV, step 354 continues and threshold HR is calculated by 
following relation HR= (MV/MR) and PHZ in step 354. 

[0036] Step 370 follows step 354. In step 370, actuation of outlet valves ASV1 and ASV2 thru/or change-over valves 
US VI and USV2 is performed by the return pump 25,125 and the case, and, thereby, only the brake pressure force 
PRZ1 thru/or an absolute value predetermined in PRZ2 increase. In this example, step 370 is equivalent to step 370 in 
drawing 3 of the German patent public presentation No. 19501760. 

[0037] In the alternative mode, it is designed so that the sensor 60 which measures actuation of a brake pedal 40 directly 
may be used instead of a pressure sensor 70. such a sensor 60 - for example, a pedal travel - or the stroke of the piston 
for operating a master brake cylinder or a corresponding value can be measured. At this time, a value PHZ is replaced 
by the value SPED in the flow chart shown in drawing 6 . 



[Translation done.] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/12/2004 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[ Drawin g 3] 
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